This study examined the dynamic relationships among the components of the Simple View of Reading (SVR) in a transparent orthography (Finnish) and the predictive value of cognitive skills (phonological awareness, letter knowledge, rapid naming, and vocabulary) on the SVR components. Altogether, 1,815 Finnish children were followed from kindergarten to Grade 3. Their cognitive skills were assessed in kindergarten, listening comprehension and reading fluency in Grades 1 and 2, and reading comprehension in Grades 1-3. Reading fluency and listening comprehension accounted for 37% of the variance in reading comprehension in Grade 2 and 28% in Grade 3. The direct effect of reading fluency on reading comprehension disappeared after Grade 1, whereas the effect of listening comprehension remained significant across time. Cognitive skills predicted reading comprehension mainly indirectly via listening comprehension and reading fluency in Grade 1. These findings support the validity of the SVR model in the context of a transparent orthography, but they also show that the direct effect of reading fluency on reading comprehension wanes after the early school years.
Becoming a skilled reader who can decode and comprehend written language is an important prerequisite for full participation in the modern society. Better understanding of the building blocks of reading comprehension and how their contribution may change across time is needed for provision of evidence-based support for children and youth who struggle with tasks requiring comprehension of texts and written media. An influential theoretical account on reading, the Simple View of Reading (SVR; Gough & Tunmer, 1986) , suggests that reading comprehension is the product of efficient decoding ability and linguistic comprehension. Since its conception, the SVR model has received considerable empirical support (for reviews, see Kirby & Savage, 2008; Stuart, Stainthorp, & Snowling, 2008 ) and has had a major influence on reading research and practice. There is, however, a need for longitudinal examinations of the SVR model in transparent orthographies (Florit & Cain, 2011) . The present study examines SVR by using a longitudinal data set that spans from kindergarten to Grade 3 in Finnish, a language considered one of the most transparent orthographies among the alphabetic languages in Europe (Seymour, Aro, & Erskine, 2003) . In addition to the examination of the validity of SVR in Finnish, the current study seeks to extend previous studies by including preliteracy skills (phonological awareness, letter knowledge, rapid naming, and vocabulary) as predictors of the SVR components.
The empirical evidence in support of SVR comes from at least five sources. First, the combination of decoding and linguistic comprehension has been found to account for a significant amount of variance in reading comprehension, mainly in English, but also in other orthographies, including Dutch (de Jong & van der Leij, 2002) , Finnish (Dufva, Niemi, & Voeten, 2001) , Greek (Kendeou, Papadopoulos, & Kotzapoulou, 2013) , French (Megherbi, Seigneuric, & Ehrlich, 2006) , and Turkish (Babayiğit & Stainthorp, 2011) . Second, although decoding and reading comprehension correlate, factor analytic approaches have demonstrated that decoding and linguistic comprehension load on separate factors and thus form distinct constructs (e.g., Kendeou et al., 2013; Kendeou, Savage, & van den Broek, 2009) . Third, intervention studies have shown that gains in decoding skills do not always translate into gains in reading comprehension (e.g., Edmonds et al., 2009) . Fourth, there are children who experience difficulties in reading comprehension despite adequate decoding, as well as children who have developed average reading comprehension despite difficulties in decoding (e.g., Cain, Oakhill, & Bryant, 2004; Catts, Adlof, & Weismer, 2006; Catts, Hogan, & Adlof, 2005; Nation, Clarke, Marshall, & Durand, 2004; Stothard & Hulme, 1995; . Finally, reports from behavioral genetic studies suggest that decoding and comprehension are influenced by partially independent genetic components (e.g., Betjemann et al., 2008; Harlaar et al., 2010; Keenan, Betjemann, Wadsworth, DeFries, & Olson, 2006; Olson et al., 2011) .
Despite an accumulated body of work on SVR, longitudinal studies on the developmental relationships between the components of SVR are still scarce, particularly in languages other than English. The results of a meta-analysis covering a wide range of orthographies suggested that the predictive value of decoding and linguistic comprehension in reading comprehension might differ across languages varying in orthographic consistency (Florit & Cain, 2011) . To ascertain whether the SVR model developed for English is also valid in more transparent orthographies (e.g., Finnish), more research is warranted (see Florit & Cain, 2011; Kendeou et al., 2013 ).
The SVR model was originally developed for explaining the proximal causes of individual differences in reading comprehension in English. In studies testing the SVR model, decoding is typically operationalized by measures of the accuracy of word and nonword reading. Gough and Tunmer (1986) defined decoding as the ability to "read isolated words, quickly, accurately, and silently" (p. 7), which suggests, however, that the measures of decoding should also include timed measures of word recognition to capture the development of automaticity in word recognition. The findings of studies with different operationalization of the decoding component (accuracy vs. fluency) suggest that the mechanism linking reading accuracy to reading comprehension may differ from the mechanism linking reading fluency to reading comprehension. While the link between exceedingly erroneous reading and difficulties in reading comprehension is quite obvious and straightforward, the link between low reading fluency and poor comprehension skills has been explained in terms of the memory constraints imposed on individuals (e.g., Cain et al., 2004; Georgiou, Das, & Hayward, 2009 ) and limited cognitive resources (e.g., Perfetti, 1985) . For a slow reader who may forget the beginning of the sentence before reaching its end, verbal memory can seriously constrain reading comprehension. In addition, according to the verbal-efficiency theory (Perfetti, 1985) , reading fluency abets reading comprehension because automaticity in decoding frees up resources that can then be allocated to comprehension.
Several studies in English have examined the contribution of reading fluency with respect to the SVR-model assumptions (e.g., Adlof, Catts, & Little, 2006; Georgiou et al., 2009; Hudson, Torgesen, Lane, & Turner, 2012; Kim, Wagner, & Foster, 2011; Kim, Wagner, & Lopez, 2012; Klauda & Guthrie, 2008; Silverman, Speece, Harring, & Ritchey, 2013) but have provided mixed findings. For example, in a study with children in Grades 2, 4, and 8, Adlof et al. (2006) found that reading fluency did not add to the prediction of reading comprehension when the effects of reading accuracy were controlled for. In contrast, Georgiou et al. (2009) showed that, in a group of poor readers in Grades 3 and 4, reading fluency did account for unique variance in reading comprehension over and beyond reading accuracy.
Because of the fast learning curve in reading accuracy, the examination of SVR in a transparent orthography gives an interesting point of departure to discuss the role of reading fluency. In the context of the Finnish language, reading accuracy hits a ceiling quite soon after the formal reading instruction begins (e.g., Aro & Wimmer, 2003; Seymour et al., 2003) , and, by the time reading comprehension can be reliably assessed, reading fluency is a more sensitive measure of decoding than is accuracy. Thus, in a transparent orthography like Finnish, the variability in reading fluency depends less on the variability in reading accuracy, and its effect on reading comprehension can be estimated already in the early grades. In their meta-analysis, Florit and Cain (2011) concluded that, in transparent orthographies, the effect of listening comprehension on reading comprehension appears to be stronger than that of decoding among beginning readers, whereas decoding has a strong influence on reading comprehension in English, even in the upper grades. However, they emphasized that longitudinal research on SVR in transparent orthographies is needed. It should also be noted that, in Florit and Cain's meta-analysis, every language other than English was included in the consistent orthography group. This kind of dichotomous classification is problematic because, along the transparency continuum, French or Dutch, among other languages, are not nearly as transparent as Finnish, Greek, Italian, or Spanish (Seymour et al., 2003) . In this orthographic transparency continuum, Finnish lies at the opposite end of English, thus providing a strong testing ground for the effect of orthography in SVR.
Previous studies on SVR conducted in highly transparent orthographies (Finnish, Greek, Italian, and Spanish) are rare. The literature on SVR among children contains some studies in Greek (Diakidoy, Stylianou, Karefilliou, & Papageorgiou, 2005; Kendeou et al., 2013; Protopapas, Simos, Siderisis, & Mouzaki, 2012) , Spanish (Calet, Defior, & GutierrezPalma, 2015; Joshi, Tao, Aaron, & Quiroz, 2013) , and Italian (e.g., Roch & Levorato, 2009) , but these were all cross-sectional. Three previous studies have analyzed SVR components in the context of Finnish-namely, studies by Lerkkanen, Rasku-Puttonen, Aunola, and Nurmi (2004) , Müller and Brady (2001) , and Dufva et al. (2001) . Their findings suggest that listening comprehension is a strong predictor of reading comprehension in Finnish already in the early grades. However, there are methodological limitations in each of these studies. The Müller and Brady study was cross-sectional. The study by Lerkkanen et al. cannot be interpreted as directly testing the assumptions of the SVR because kindergarten predictors of the development of reading comprehension and fluency were analyzed separately (or as a combined reading-performance measure) during Grades 1 and 2 and the links were not estimated in a joint model. Furthermore, neither Müller and Brady, nor Lerkkanen et al. controlled for classroom effects, and they used observed instead of latent variables (thus including measurement error in their models). The design of the study by Dufva et al. did not allow controlling for autoregressors because it did not contain several assessments of the SVR components. None of the SVR studies controlled for the effects of classroom membership.
Some evidence is available on SVR from longitudinal studies in Dutch, which is a more transparent orthography than English but less transparent than Finnish. In the study by de Jong and van der Leij (2002) , both reading fluency and listening comprehension in Grade 1 predicted reading comprehension in Grade 3, even after Grade 1 reading comprehension was controlled. Verhoeven and van Leeuwe (2008) controlled for the autoregressive effects in a Dutch longitudinal study with yearly assessments of vocabulary, listening comprehension, and reading fluency in Grades 1-6 and of reading comprehension in Grades 2-6. They showed that reading fluency and oral language measures (listening comprehension and vocabulary) were significant predictors of reading comprehension, with listening comprehension having stronger effects. They also found a reciprocal relationship between reading comprehension and oral language measures, but similar reciprocal relationships did not emerge between decoding fluency and reading comprehension. However, the measures used in Verhoeven and van Leeuwe's study for listening comprehension (and vocabulary after Grade 3) may have tapped reading skills, as well. Their tasks required students to answer multiple-choice questions in a booklet; therefore, the predictive power of the oral language measures may be partly due to the common reading-skill variance.
In addition to the SVR components, we examined the effects of kindergarten cognitive predictors of the SVR components: letter knowledge, phonological awareness, rapid naming, and vocabulary. A plethora of empirical evidence documents the contribution of these early emerging skills to reading acquisition across languages (e.g., Caravolas et al., 2012; Georgiou, Parrila, & Papadopoulos, 2008; Lonigan, Burgess, & Anthony, 2000; Muter, Hulme, Snowling, & Stevenson, 2004; Puolakanaho et al., 2007; Schatschneider, Fletcher, Francis, Carlson, & Foorman, 2004) .
The link of letter knowledge and phonological awareness to reading development is straightforward; problems in the ability to process speech sounds (e.g., identify phonemes within words) or letters hinder the development of basic decoding that requires mapping speech sounds to letters (making sequences of grapheme-phoneme connections). Rapid naming, on the other hand, is more closely linked to reading fluency than to decoding (e.g., Georgiou et al., 2008; Puolakanaho et al., 2007; Savage & Frederickson, 2005; Torppa, Georgiou, Salmi, Eklund, & Lyytinen, 2012) . Rapid naming tasks require rapid sequential naming of familiar items, thus being analogous with fluent reading. In addition to listening comprehension, early vocabulary has been shown to be a good predictor of reading development, particularly of reading comprehension (e.g., Cain et al., 2004; Manolitsis, Georgiou, & Parrila, 2011; Nation et al., 2004; Ouellette, 2006; Ricketts, Nation, & Bishop, 2007; Sénéchal, 2006; . It remains unclear, however, whether prereading skills affect reading comprehension directly or indirectly via decoding and listening comprehension. Direct links of the cognitive predictors to reading comprehension over and above reading fluency and listening comprehension would suggest that SVR needs expansion. Of particular interest is the role of vocabulary because it has been suggested to be a stronger language component in SVR than is listening comprehension (e.g., Ouellette & Beers, 2010) .
The Present Study
The purpose of our study was twofold: (a) to examine the validity of the SVR model in a highly transparent orthography (Finnish) by modeling the developmental dynamics of the components of SVR, and (b) to examine the effects of kindergarten cognitive predictors on the SVR model components. Specifically, we aimed to answer the following questions:
1. What are the longitudinal relationships between listening comprehension, reading fluency, and reading comprehension in Grades 1-3? 2. To what extent do preschool-age cognitive skills (letter knowledge, phonological awareness, rapid naming, and vocabulary) predict reading in Grades 1-3?
Our study makes four important contributions to the literature. First, it responds to the call for evidence on the applicability of SVR in the context of a transparent orthography. Second, this is among the few studies to examine the developmental dynamics between listening comprehension, reading fluency, and reading comprehension by using a longitudinal design that spans the first 3 years of school. Unlike most previous studies, we included autoregressors of each component, which enabled us to examine direct, indirect, and reciprocal/cross-lagged effects across time. In addition, whenever possible, we used latent factors instead of observed variables (thus reducing measurement error). Third, we included analyses utilizing kindergarten predictors of the SVR components. Finally, we were able to rely on a large data set with a nested data structure (children nested in classrooms) allowing us to estimate how much of the variance in children's skills can be attributed to being a member of a classroom and to correct the model estimates (standard errors) by taking into account to the nested data structure.
Method

Participants and Procedure
The present study is part of an extensive longitudinal study (Lerkkanen, Niemi, et al., 2006) in which a community sample of Finnish children was followed up from kindergarten (6 years) to Grade 4 (11 years) to investigate the development of academic skills and motivation, their associations with teacher and parent beliefs and practices, and classroom structural and process factors. Participants were recruited from three medium-sized towns and one municipality, two in Central, one in Western, and one in Eastern Finland. At the beginning of the study, the children's parents and teachers were asked for written consent. Of the parents who were contacted, 78%-89%, depending on town or municipality, agreed to take part in the study. The sample was comparable to the general population in terms of parental educational level (Statistics Finland, 2007) : 6% had only the 9-year compulsory education (6% in the general population), 30% had completed a secondary education (30% in the general population), 36% had a bachelor's degree or vocational college degree (35% in the general population), and 28% had a master's degree or higher (29% in the general population).
The children participating in the present study (n 1,815; 884 girls and 931 boys) were a subsample of a larger project with about 2,000 children participating each year (N 1,880 in kindergarten, N 2,008 in Grade 1, N 2,056, in Grade 2, and N 1,995 in Grade 3). The sample size of the larger project changed somewhat each year due to factors such as shifts in teaching groups or absences during the testing days. There were children from 103 schools and 171 classrooms in Grade 1, 80 schools and 188 classrooms in Grade 2, and 77 schools and 193 classrooms in Grade 3 in the larger project. In the present study, we selected only those children who attended typical public Finnish classrooms and who had data on all assessments of reading comprehension (n 1,815). The data on reading fluency, listening comprehension, and reading comprehension for these children in Grades 1-3 are almost complete, with none of the measures having more than 1.5% missing data. Of these children, 1,546 also participated in the kindergarten assessments. At the beginning of the study (kindergarten spring), the mean age of the children in the sample was 74.0 months (SD 3.48 months). Kindergarten education is optional in Finland, and families whose children did not attend kindergarten were enrolled at school entry. In Grades 1-3, the number of participants in the assessments was larger (n 1,815) than in kindergarten. The reading development of the children with and without data in kindergarten was compared and found similar, except for reading fluency in Grade 2, in which the mean score for children without kindergarten data was 23.4 words as opposed to 24.7 words for children with kindergarten data, F(1, 1813) 7.76, p .01. We used data from the spring assessments in kindergarten (April 2007 In Finland, compulsory education begins in the year of the child's seventh birthday. Approximately 98% of all 6-year-olds in Finland attend kindergarten education, which is provided in day-care centers and elementary schools. The goals of the kindergarten curriculum center on fostering the child's personal and social development more than formally teaching academic skills. However, children are read to and encouraged to play with letters, words, and numbers. Through these playful activities, about half of children learn to decode at least few words during the kindergarten year (Torppa et al., 2013) . In the national Grade 1 curriculum, there are 7 hr of literacy learning per week. In these hours, students focus on learning to decode syllables and words, and practice fluency and comprehension with ABC books. Since word-level decoding reaches a high level of accuracy for most Grade 1 students after only a few months of school, students' commitment and motivation for silent reading to improve their fluency and comprehension are supported daily from Grades 1 and 2 onward, soon after they have acquired the decoding skill. Student gains in reading are encouraged by the availability of high-interest texts at multiple levels and by giving students the freedom to choose reading materials. They are also given time to read what they choose, without evaluative measures.
Measures
Children's reading fluency, listening comprehension, and reading comprehension were assessed in Grades 1 and 2 with group tests administered by trained experimenters in the children's classrooms. Reading comprehension was also assessed in Grade 3. The trained testers were undergraduate students in education or psychology. In a 1-week period, they received 8 hr of training and 3 hr of practice. In the kindergarten spring (April), trained testers in individual test sessions assessed vocabulary, phonological awareness, rapid naming, and letter knowledge.
Reading fluency. Two group-administered tests were used to assess reading fluency: a word-reading fluency task and a word-chain task. The word-reading fluency task is a subtest of the nationally normed reading test battery (Lindeman, 2000) . Each of the 80 items consisted of a picture with four phonologically similar words attached to it. The child silently read the four words and then drew a line connecting the picture with the word, semantically matching it. The words and pictures were easy, frequently used words familiar to very young children. For example, there was a picture of a bunny (pupu in Finnish) and three distractors (the English word is in parenthesis): pipo (cap), papu (bean), and apu (help). Completing the test requires detailed fluent decoding. The score was the number of correct answers within a 2-min time limit. Because of the nature of this timed test, the score reflects both the child's fluency in reading the stimulus words and accuracy in making the correct choice among the alternatives. Lindeman (2000) reported the Kuder-Richardson reliability coefficient to be .97 in Grade 1 and .82 in Grade 2. Alternate-form reliability between forms A and B was .84. In our sample, the Pearson correlation coefficient between Grades 1 and 2 was .67. The word-chain task was a timed test with 10 rows of word chains comprising 4-6 words written together without a space in-between. The child silently read the words comprising the chains and, while reading them, indicated the word boundaries by drawing a division line in-between. The score was the number of correct responses (max. 40) within the time limit (1 min 25 s in Grades 1 and 2, and 1 min 20 s in Grade 3). In our sample, the Pearson correlation coefficient between Grades 1 and 2 was .52.
Listening comprehension. In Grade 1, a group-administered test developed at the Centre for Learning Research, University of Turku, was used to assess listening comprehension. A story with 130 words was read aloud twice to the children in the classroom setting. There were six multiplechoice questions based on the text. Pictures accompanied the questions (in four of the questions there were three choices, and in two questions there were four choices). Children selected a picture that would best fit the story. Two points were given for each correct answer (max. 12). In Grade 2, a group-administered test was adapted from a subtest of the nationally normed reading test battery (Lindeman, 2000) . A story with 135 words was read aloud twice to the children in the classroom setting. The tester then read the questions and the four alternative responses. The children were asked to mark their answers on the form showing picture choices. There were eight questions and 1 point was given for each correct answer (max.
8). The Kuder-Richardson reliability coefficients were .39 in Grade 1 and .45 in Grade 2.
Reading comprehension. A group-administered subtest of the nationally normed reading test battery (Lindeman, 2000) was used to assess reading comprehension. The children silently read a fiction story and then answered 11 multiple-choice questions and one question in which they had to arrange five statements in the correct sequence based on the information gathered from the text. The text contained 146 words in Grade 1, 114 in Grade 2, and 139 in Grade 3. The children received 1 point for each correct answer (max. 12). Each child completed the task at his or her own pace, but the maximum time allotted was 45 min. Lindeman (2000) reported the Kuder-Richardson reliability coefficients to be .85 in Grade 1, .80 in Grade 2, and .75 in Grade 3. Criterion validity was assessed based on 1,500 students in each grade. The Grade 1 correlation was .52 between decoding and teacher grading of word-reading ability and .49-.57 between components of reading comprehension and teacher grading. The overall reading comprehension score correlated with teacher grading .54 in Grade 2 and .36 in Grade 3. However, reading comprehension has been found to correlate also with scores of a concurrent test of mathematical performance (Lerkkanen et al., 2004; Lerkkanen, Rasku-Puttonen, Aunola, & Nurmi, 2005) and performance in verbal math problems (Vilenius-Tuohimaa, Aunola, & Nurmi, 2008) . These findings likely reflect the shared variance between general cognitive capacity and various types of common academic performance.
Phonological awareness. The initial phoneme identification test from the test battery (Lerkkanen, Poikkeus, & Ketonen, 2006 ) was used to assess phonological awareness in kindergarten. The children viewed a row of four pictures of objects, which the experimenter named. The experimenter then asked, "At the beginning of which word do you hear the sound /?/", and the children had to point out the correct picture. All sounds were single phonemes. The children's score was the number of correct responses (max. 10). The Kuder-Richardson reliability coefficient was .76.
Vocabulary. A 30-item shortened version of the Peabody Picture Vocabulary Test-Revised (PPVT-R, Form L; Dunn & Dunn, 1981) was used as a measure of receptive vocabulary in kindergarten. In PPVT, the children select the picture that correctly represents a spoken word from four alternatives. The items for the shortened version were selected based on the data from the full-scale administration of the PPVT-R in the Jyväskylä Longitudinal Study of Dyslexia (see Lyytinen et al., 2004) . The children's scores were the number of correct responses. The Kuder-Richardson reliability coefficient was .61.
Letter knowledge. The children named all 29 letters in the Finnish language in kindergarten, which were arranged randomly in three rows (Lerkkanen, Poikkeus, & Ketonen, 2006) . The children named the letters, one row at a time, while the other rows were covered. The score was the number of correctly named letters (max.
29). The Kuder-Richardson reliability coefficient in our sample was .94.
Rapid automatized naming (RAN). RAN was assessed in kindergarten by using the standard procedure (Denckla & Rudel, 1976) in which children are asked to name as fast as possible a series of five pictures of objects arranged in semirandom order in five rows of 10. A practice trial preceded the test to ensure that each child was familiar with the objects. The total time to name all stimuli served as the children's scores. Only a few errors occurred and for this reason they were not considered further. The split-half reliability coefficient in our sample was .80.
Data Analysis
The analyses were performed using the Mplus statistical package (Version 6; Muthén & Muthén, 1998 -2009 . We first conducted a structural equation modeling (SEM) that included measures of listening comprehension, reading fluency, and reading comprehension to examine the developmental associations of the SVR components (research Question 1). We first estimated a model including all SVR regression paths and examined modification indexes provided in Mplus in order to identify potential ways to improve the fit of the model to data. We then fitted a second model that included the kindergarten predictors to examine their predictive power on the SVR components (research Question 2). In Model 2, all statistically significant (p .05) paths from Grade 1 were retained. By multiplying the standardized estimates by themselves, one obtains the percentage of variance explained by each predictor.
Because the analysis involved both continuous and dichotomous variables, a robust weighted least squares (WLS) approach was used with the weighted least squares minimum variance (WLSMV) estimator. WLSMV is a recommended estimator for data that include skewed variables and when both categorical and continuous measures are employed (Muthén & Muthén, 1998 -2009 (Muthén & Muthén, 1998 -2009 .
Because of the nested structure of the data set (children nested within classrooms), the intraclass correlations (ICCs) were calculated to estimate the effect of membership in a certain teaching group. In nested data like the present ones, the children's scores within each classroom are nonindependent observations because they share the same classroom (same class teacher). The ICC is the estimate of the proportion of the total score variance that is attributable to an individual's membership in a particular classroom. Note that the reasons for nonindependence may relate to characteristics of classroom or teaching, but they may also relate to nonrandom placement of children into classrooms. The estimation of the ICCs was based on being in the same teaching group across Grades 1-3. These children may have experienced changes, such as different teachers, but they all had the same changes across Grades 1-3. In Finland, it is typical for children to remain in the same teaching group during the primary grades until Grade 7, which was the case in our data set. Of our sample (n 1,815), 1,731 children (95%) had been together with at least one other classmate for the first three grades, 1,689 with at least five classmates (93%), and 1,644 (91%) with at least 10 classmates. The estimation of ICCs was based on the 1,731 children who had at least one same classmate through the first three grades.
The ICC multiplied by 100 is the percentage of the an individual's skill total variance that is explained by membership in a certain teaching group or classroom. The ICCs were significant for the Grade 1 measures of listening comprehension (.03), reading fluency (.09), and reading comprehension (.09); for the Grade 2 measures of listening comprehension (.08), reading fluency (.07), and reading comprehension (.12); and for Grade 3 reading comprehension (.09). Because of the significant ICCs, all standard errors in the SVR models were corrected accordingly with the COMPLEX option provided by Mplus. Another choice is to use multilevel modeling, but since the model included no between-level predictors, we decided to use COMPLEX, which computes estimated standard errors and a chi-square test of model fit taking into account nonindependence of observations due to cluster sampling. Note that in models calculated with COMPLEX the variance of classrooms is not removed (Figures 1 and 2) . It is noteworthy that the ICCs for these skills are almost equal to those in other studies conducted in Finland, both in this sample (e.g., Ahtola et al., 2011) and in others (e.g., .
Results
Preliminary Data Analysis
First, we examined the distributional properties of the various measures in the study. All of the measures, means, standard deviations, minimum, and maximum values are reported in Table 1 . Grade 1 listening comprehension, letter knowledge, and phoneme identification were negatively skewed. Therefore, the correlation coefficients for these measures are reported as Spearman rho coefficients in Table 2 
The Longitudinal Path Model for the Development of Listening Comprehension, Reading Fluency, and Reading Comprehension in Grades 1-3
To examine the developmental associations among listening comprehension, reading fluency, and reading comprehension, we estimated longitudinal path models (Figure 1 ). Latent factors were constructed for listening comprehension and reading fluency so as to reduce measurement error in the model. The listening comprehension factors consisted of the dichotomous items of the tasks (six items in Grade 1, and eight items in Grade 2), and the reading-fluency factors consisted of the two reading-fluency tasks The longitudinal path model first revealed that listening comprehension and reading fluency were correlated with Grade 1 reading comprehension and with each other. The correlation between reading fluency and reading comprehension was strong (.72). Both reading fluency and listening comprehension predicted additional variance in Grade 2 reading comprehension over and above the Grade 1 autoregressor. However, their unique effects were small: The amounts of unique explained variances in Grade 2 reading comprehension were 4% for reading fluency and 5.3% for listening comprehension. The total amount of variance accounted for in reading comprehension in Grade 2 was 37%. Reading comprehension in Grade 3 was significantly predicted by the Grade 2 listening comprehension and the autoregressor (Grade 1 reading comprehension) but not by the Grade 2 reading fluency. The total amount of variance accounted for in reading comprehension in Grade 3 was 28%. The relationship between reading comprehension and listening comprehension was reciprocal. Reading comprehension predicted Grade 2 listening comprehension over and above Grade 1 listening comprehension. Of the Grade 2 listening comprehension variance, 66% was predicted by Grade 1 reading comprehension and the Grade 1 autoregressor. There were also small, but significant, indirect effects: Grade 1 reading fluency had an indirect effect on Grade 3 reading comprehension (standardized effect .06, p .001, predicting 0.4% of the variance in Grade 3 reading comprehension), and Grade 1 listening comprehension had an indirect effect on Grade 3 reading comprehension (standardized effect .20, p .001, predicting 4% of the variance in Grade 3 reading comprehension).
Kindergarten Predictors of Reading Comprehension, Listening Comprehension, and Reading Fluency
To answer our second research question, we estimated the SVR model, including the predictors from kindergarten; vocabulary, phoneme identification, rapid naming, and letter knowledge (Figure 2) . The longitudinal model where all nonsignificant school-age path estimates are omitted but where all paths from kindergarten predictors are retainedsee WRMR .94-accounted for 34% of the variance in Grade 1 reading comprehension, 47% of the variance in Grade 2 reading comprehension, 32% of the variance in Grade 3 reading comprehension, 20% of the variance in Grade 1 listening comprehension, 77% of the variance in Grade 2 listening comprehension, 32% of the variance in Grade 1 reading fluency, and 95% of the variance in Grade 2 reading fluency. Vocabulary was the only significant kindergarten predictor of listening comprehension. Reading comprehension and reading fluency were predicted by all kindergarten skills. The strongest predictors of reading comprehension were letter knowledge and vocabulary, and the strongest predictors of reading fluency were letter knowledge and rapid naming. In addition to the direct effects on Grade 1 skills and Grade 2 listening comprehension, the kindergarten cognitive measures had small, but significant, indirect effects on Grade 2 skills and Grade 3 reading comprehension (see Table 3 ). Note that the interpretation of the indirect effects is same as for direct standardized path estimates.
Discussion
The aims of the present study were (a) to examine the validity of the SVR model in a highly transparent orthography (Finnish) by modeling the developmental dynamics of the components of SVR and (b) to examine the effects of kindergarten cognitive predictors on the SVR model components. The investigation responds to the evident need for and call by researchers for systematic and extended research on the developmental mechanisms and links between the antecedent skills leading to fluent reading comprehension, particularly in orthographies that are more transparent than English (Florit & Cain, 2011; Kendeou et al., 2013) . For the most part, the findings supported the assumed mechanisms of the SVR model, showing that both efficient decoding and linguistic comprehension are needed for reading comprehension; however, the findings also underlined how short-lived the explanatory power of reading fluency is in a highly transparent orthography. The analyses indicated a developmental shift from a strong relationship between reading comprehension and reading fluency in Grade 1 to a prediction only by listening comprehension. Reading fluency and listening comprehension were relatively weakly related as constructs. Second, our modeling showed that kindergarten-age cognitive skills predicted reading comprehension, but that their effect on reading comprehension after Grade 1 was mediated by listening comprehension and reading fluency.
The present findings are consistent with those of previous studies in transparent orthographies in that the effect of listening comprehension was strong compared to reading fluency (for a review, see Florit & Cain, 2011 ; see also Dufva et al., 2001, and Verhoeven & van Leeuwe, 2008) . The model showed, however, that the link between reading comprehension and reading fluency is strong in Grade 1, but that further developmental changes in reading fluency from Grade 1 to Grade 2 spring are not linked to reading comprehension. However, had the model included a cross-sectional predictive path from Grade 1 reading fluency to Grade 1 reading comprehension, a stronger indirect effect would have emerged (the correlation was strong: r .72). Because Finnish children obtain a sufficient level of decoding for comprehension very early on, the effect of reading fluency on reading comprehension diminishes early. Our findings reflect the fast early literacy acquisition phase in a transparent language context: Because of the high transparency of the Finnish orthography and systematic phonics teaching, the majority of children are accurate and also relatively fast readers after a year of formal reading instruction (e.g., Aro & Wimmer, 2003; Holopainen, Ahonen, & Lyytinen, 2001; Torppa et al., 2012) . These findings support the prior conclusion that the contribution of decoding to reading comprehension is likely to decline quickly in highly transparent orthographies (e.g., Florit & Cain, 2011) . Our findings are also in line with the verbal-efficiency theory (Perfetti, 1985) . In transparent orthographies, the strong predictive role of reading fluency in reading comprehension is expected to decrease earlier because early development of automaticity in decoding frees up resources for comprehension. Our findings support those of Verhoeven and van Leeuwe (2008) , who reported a developmental model of the SVR components in Dutch; that is, we also found that, over time, listening comprehension became a stronger predictor of reading comprehension than of reading fluency. In addition, in both our model and Verhoeven and van Leeuwe's model, reading comprehension predicted subsequent listening comprehension. However, the relative strengths of reading fluency and listening comprehension also differed as predictors of reading comprehension. In our analyses, reading fluency had a substantially stronger correlation with reading comprehension in Grade 1 than did listening comprehension, whereas the effects in Verhoeven and van Leeuwe's model were stronger for listening comprehension in Grade 1. This difference could be attributed to differences in the characteristics of Finnish and Dutch orthographies but may also relate to differences in how listening comprehension was measured. The measure used by Verhoeven and van Leeuwe required answering multiple-choice questions in a booklet, whereas the measure we used in this study did not require reading; rather, we used pictures to decrease children's memory loads.
In terms of the cognitive predictors of the SVR components, our findings are consistent with an existing body of research showing that phonological awareness, rapid naming, and letter knowledge are robust predictors of decoding (e.g., Kirby, Parrila, & Pfeiffer, 2003; Lerkkanen et al., 2004; Lonigan et al., 2000; Manolitsis, et al., 2011; Puolakanaho et al., 2007) and reading comprehension (e.g., Lepola et al., 2005; . However, their links to reading skills in Grades 2 and 3 were mediated by Grade 1 decoding and reading comprehension, which supports the validity of the SVR model in the Finnish language context. When these findings are taken together, they suggest that the children who manifest problems in antecedent phonological awareness, rapid naming, and letter knowledge are at highest risk for developing reading comprehension and fluency problems.
Vocabulary has also been shown to be a significant predictor of reading comprehension (e.g., Cain et al., 2004; Manolitsis et al., 2011; Nation et al., 2004; Ouellette, 2006; Ricketts, Nation, & Bishop, 2007; Sénéchal, 2006; . In the present study, most of the contribution of vocabulary to reading comprehension was mediated by listening comprehension, which suggests that the variance in kindergarten vocabulary overlapped with that of listening comprehension in Grades 1 and 2. Ouellette and Beers (2010) proposed that the unique contribution of vocabulary to reading comprehension may reflect a measurement artifact because "the current assessment tools for vocabulary are more accurate indices of the construct under study (oral language skills) than are assessment measures of listening comprehension, which are often largely dependent upon memory" (p. 204). We decreased the memory load in our listening comprehension task by providing pictures for the children for each answer choice and by reading the story twice. However, our single measure of vocabulary might not have been reliable enough to have strong effects over and above those of the listening-comprehension factor.
Finally, we examined whether classroom membership could be one source of variation in early reading fluency and comprehension. We found that in our data the effect of classroom membership was significant: 9%-12% of the variance in reading comprehension, 3%-8% of the variance in listening comprehension, and 7%-9% of the variance in reading fluency were attributable to being a member of a certain classroom. Thus, a portion of children's skills in reading and listening comprehension and reading fluency can be explained by the classroom effect (for similar findings, see Connor et al., 2011) . This is true even in the Finnish school system, where all children are enrolled in public schools with a national curriculum that emphasizes similar literacy instruction (e.g., in Grade 1, there is systematic use of phonics with a strong focus on letter sound relations, and, from Grade 2 onward, there is a focus on skills for reading fluency and reading comprehension). The reasons for the classroom effects may relate to characteristics of classroom or teaching, but they may also be caused by nonrandom selection of children into classrooms. Identification of potential differences between the classrooms affecting children's reading development and motivation toward reading would require a finer analysis of the differences, such as classroom observations (Douglas, 2009; Lerkkanen et al., 2012; Pakarinen et al., 2014) .
Some limitations of our study are worth mentioning. First, some of our measures suffered from low reliability and skewed distributions. Although we used an SEM approach with latent factors and a robust WLSMV estimator, having stronger and purer measures, particularly for listening comprehension and vocabulary, could have increased the strength of the model. Despite the problems with the language measures, they were the strongest predictors of reading comprehension. It is plausible that, had the measures been of higher quality, their effects may have been even stronger. Also, the use of different tests of listening comprehension in the two grades might have resulted in a different amount of explained variance, and that this difference in Grade 1 left more variance for reading fluency to explain. Second, including memory or inference-making measures in the study could have increased the explanatory power of the model. Working memory (e.g., Cain et al., 2004; Georgiou et al., 2009 ), inference-making skills (e.g., Cain et al., 2004) , and comprehension monitoring (e.g., Cain et al., 2004; Kinnunen, Vauras, & Niemi, 1998) can contribute to reading comprehension. Third, our sample did not include individual assessments of the SVR components in addition to group-based measures. However, based on our analyses on a subsample of the current sample where individual assessments were conducted, the correlations between the reading-fluency tasks we report here and reading tasks assessed individually (word-list reading, pseudoword-list reading, and text reading) were high (Pearson correlation coefficients were .59-.77, depending on the task and assessment time point). Finally, we also know that different reading-comprehension tasks require different skills (e.g., Keenan & Meenan, 2014) . However, the reading-comprehension test we used belongs to the normative Finnish reading test battery for primary school and has been used frequently in a number of Finnish reading studies (e.g. Soodla et al., 2015; .
To conclude, the findings of this longitudinal study support the validity of the SVR model in Finnish-that is, reading fluency and listening comprehension had unique contributions to reading comprehension. The findings also suggest that their dynamic effects on the components in the model change over time. The direct contribution of reading fluency declined, but the contribution of listening comprehension increased. Although a similar declining relationship between word decoding and reading comprehension has been reported in opaque orthographies, we argue that, because in transparent orthographies a necessary level of decoding automaticity for comprehension is typically achieved by the end of Grade 1, the connection between word decoding/fluency and comprehension is short-lived.
